Effect of the alpha-amino group on peptide retention behaviour in reversed-phase chromatography. Determination of the pK(a) values of the alpha-amino group of 19 different N-terminal amino acid residues.
We have examined the contribution of the alpha-amino group to retention behaviour for peptides in reversed-phase chromatography using two series of peptide analogues, one containing an N alpha-acetylated terminal and the other containing an alpha-amino group (non-acetylated). The effect of the alpha-amino group, at pH 2, on the hydrophobicity of the side-chain of the N-terminal residue was obtained by referencing the retention time of the acetylated or non-acetylated peptide to the retention time of a glycine analogue. It was shown that the presence of an alpha-amino group could decrease or increase the hydrophobicity of the side-chain of the N-terminal residue with respect to the hydrophobicity of the side-chain in the absence of an alpha-amino group. The effect was also shown to be sequence dependent, with respect to the N-terminal residue. Increasing pH was shown to increase retention time dramatically for the non-acetylated analogues, through the deprotonation of the alpha-amino group. By separating pairs of acetylated/non-acetylated analogues over the pH range 2-9, it was possible to determine the pK(a) of the alpha-amino group, where it was shown that the pK(a) was dependent on two probable factors: (1) the inherent hydrophobicity of the stationary phase; and (2) the amino acid substituted in the N-terminal position. Interestingly, the pK(a) values determined were very similar to that found in proteins. It was also possible to determine the pK(a) values of some of the substituted amino acids containing ionizable side-chains. This study shows that, in order to understand fully the retention behaviour of peptides containing an alpha-amino group in reversed-phase chromatography, one must incorporate an alpha-amino group contribution and its effect on the hydrophobicity of the side-chain of the N-terminal residue.